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_ INTRODUCTION AND SUMMARY 


This paper is one of @& series describing current practice in diamond 
drilling for production at various mines throughout the United States. It 
describes the drilling and blasting methods used at the ‘Tennessee Copper Co., 
which started using deep-hole drilling for blasting in 1927, ‘employing inde- 
pendent, rotation percussion drills with: sectional drill steel. Since 1942 
the company has employed diamond drills for deep-hole drilling. This method 
has now passed the experimental stage and promises to become permanent. 


The elimination of rock dust and safer working conditions for the drill 
crews are listed as the main advantages. The higher initial cost of equip- 
ment is the principal disadvantage. 
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LCCAT ION AND TopocraPEy3/ 


The Ducktown mining district, in which the Tennessee Copper Co, mines 
, are located, ‘lies in the. Blue Ridge region of Tennessee in the southeast 
corner of the State immediately north of the Georgia State line. It is 
bounded on the east by the Pack Mountains, on the north by the Stansbury 
‘Mountains, and on the northwest by the Little Frog Mountains and so occupies 
@ basinlike position, although it is a dissected plateau with an average 
altitude of about 1,600 feet. The principal stream of the region is the 
Ocoee River, which flows in a northwesterly direction into ‘the Hiwassee River, 
which in turn empties into the Tennessee. ~ 
1/ The Bureau of Mines will welcome reprinting of this paper » provided the 
following footnote acknowledgment is made; "Reprinted from Bureau of 
Mines Information Circular 7452." | 
af Minirig engineer, Bureau of Mines. -: 
3/. Rosg, Clarence S. Origin of the Copper sepoaite of the Ducktown Type in 
. the Southern Appalachian Region: Geol, Survey Prof. Paper 179, 1935, 
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HISTORY OF DUCKTOWN DistTRIcTL/ 


In 1843, while panning the outcrop at the Burra Burra lode for gold, a 
prospector named Lemmons discovered metallic minerals, This discovery was 
not followed up, however, and no systematic exploration was undertaken until 
1847, when A. H. Weaver obtained a lease to exploit the Hiwassee property on 
the deposit now known as the Burra Burra lode. 


Most of the deposits were marked by well-defined gossans, and before 1855 
all the deposits in the Tennessce portion of the district had been discovered. 


Mining was carried on by numerous small companies until 1897, when exten- 
Sive drilling of the Burra Burra and London lodes was begun; as a result of 
these operations, the Tennessee Copper Co. was organized in 1899. It obtained 
by purchase the Burra Burra, London, Eureka, Boyd, and Culchote mines and by 
lease the Polk County mine and the Old Tennessee property. Since then it has 
acquired the Calloway and Mary mincs and several other properties... 


Production today is from the Burra Burra, Eureka ; Calloway, and Boyd 
mines. The Boyd mine is the latest development and promises to be one of the 
largest producers. 


croLocy3/ 


The rocks of the district are considered to be of lower Cambrian age and 
are @ part of the Great Smoky formation, consisting mainly of interbedded gray- 
wacke and mica schist, in which the ore deposits occur. The ore bodies are 
included in an area of about 6 square miles - 2 miles wide and 3 miles long - 
striking N. 45° E., and'may be grouped into three general lode systems. The 
northeast system, including the East Tennessee, London, and Burra Burra ore 
bodies, and the southeast group, comprising the Polk County, Mary, and Callo- 
way deposits, all are characterized by relatively high copper values. The ores 
of the central system, which includes the Eureka, Boyd, Old Tennessce, and 
Cherokee ore bodies, are low in copper and high in total sulfide content. 


Bovd mine lies roughly halfway between the Old Tennessee and Eureka ore 
bodies and 2,500 fect in the hanging wall of the Burra Burra mine (fig. 1). 
Elevation of the surface is about 1,725 feet above sea level. Surface show- 
ings are limited to narrow bands of iron-stained schist and, in a few places, 
a scattering of gossan float over a strike length of 1,000 feet. The ore body, 
dipping steeply southeast, strikes N. 25° to 40° E. It varies from a narrow, 
leanly mineralized vcin near the surface to a massive sulfide body over 300 
feet wide at the tenth level elevation (850 feet above see level and approxi- 
mately 850 feet below surface). 


The ore is massive sulfide » with a few inclusions of rock or barren vein 
matters Mineralogically, the ore consists of pyrite, pyrrhotite, sphalerite, 


ry, Work cited in footnote 3, 


5/ Ffolliott, J. H., Exploration and Development of Boyd’Mine: Am. Inst. Min. 
and Mct. Eng., Tech. Pub. 1493, vol. 6, September 1942, pp. 1-12. 
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Figure |. - Ore bodies near Ducktown, Tenn. 
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chalcopyrite, and magnetite P associated with quartz, calcite, mica, and vari- 
ous ferromagnesium silicates. ~° The total sulfide content of the ore exceeds 
75 percent and shows a tendency toward, increased total sulfide content es 


depth. 
MINING METHODS 


The ore bodies of the Tennessee Copper Co. are laid out for mining by the 
sublevel stoping method. In the wide ore bodies, the stopes are laid out 
normal to the strike of the deposit, while in the narrow ones they are laid 
out along the strike. The stopes are 70 feet wide, with 40-foot pillars 
between them in the wide ore bodies, while occasional pillars are left in the 
narrow bodies as safety dictates. Haulage levels are 200 feet apart, and 4- 
by 6-foot subdrifts are driven at 40-foot intervals between haulage levels. 


In future development, 8- by 8-foot stbdrifts and ‘subcrosscuts will be 
driven to facilitate the diamond -drilling program.” This will also aid the 
ventilation program, which has not been entirely satisfactory in the past. 
Figure 2 shows the old mining method as applied to wide ore bodies. 


, In this method of mining, percussion drills using sectional steel were 
used. In drilling the first bench at the sublevel, the round was drilled 
horizontally in the bench. The benches below were removed by drilling with 
hand-held, heavy percussion drills known at the mine as "Bull Mooses." These 
benches were 10 to 12 feet oe and the round was drilled in a vertical - 


plane, 


Obviously, the future mining program planned, which calls for stope drill- 

ing with the diamond drills from 8- by 8-foot subdrifts and crosscuts, will be 

a decided improvement. The increased size of the working drift necessitated 
by the use of the diamond drills will afford the added advantages of better 
ventilation and safety, as men will no longer have to drill in the open stope. 

It is believed that, the new proposed round as outlined in figure 7 will be 
satisfactory and that no difficulty will be encountered with remaining: pillars. 
Naturally, all of these items should tehd to decrease mining ‘costs. 


BLAST-HOLE DIAMOND DRILLING 


Deep-hole drilling for blasting is not new in the Tennessee Copper Co, 
mines. In 1927 the use of independent, rotation. percussion drills employing 
sectional steel was started for drilling blast holes for production. Their 
use was continued until Agha, when the first’ diamond drill for this purpose 


was tried. 


Since. that time diamond drilling has been in the development stage, and 
today the. company hag 16 air-operated diamond’ drills in operation. Eight of 
these are Chicago Pneumatic C. P. 5's, and eight are eeree H. S. 15's. 


The diamond drill. is. mounted on a 3- 1/2-inch column eae Ht is attached 


toa 3-1/2- inch double screw column, The columns and arms are of various 
lengths, depending on the room available at the point of setup. An EX concave 
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noncoring bit, which drills a 1-1/2-inchshole, is used except where hard rock 
is encountered, when a coring bit is used. When the bits become worn, they 
are returned to the manufacturer for salvage. Drills are operated at 3,000 t 
4,000 r.p.m., with 85 pounds air pressure at thé machine. Owing to the close 
quarters in which drilling is done, 2-foot lengths of rod are used. 


During 1945, in drilling approximately 60,000 feet of hole, the average 
life of a bit was 163 feet for 370 bits. Each bit contains 10 to 11] carats, 
and there are 10 to 15 stones to a carat. The cost per carat is about $6.00, 
. During the second quarter of 1946, the average cost of bits per foot of drill- 
ing was $0.19. Round-faced and square -faced Pilot Paes were tried and found 
too fragile for inexperienced drill PUNNCEE 


METHOD OF DRILLING AND BLASTING” 


During the development of diamond drilling in the mines, several méthods 
of placing the holes were tried. Figures 3 to 6 show some of these with con- 
ments on how they broke. As all subdrifts and subcrosscuts are but 4 by 6 
feet, it is necessary to slab them off at the entrance to the stopes in order 
to. get drilling room as shown in figure 6. Rounds shown in figures 3, 4, and 
5 were drilled from benches that had to be cut before rounds could be drilled. 


sot In future developments all subdrifts and subcrosscuts will be 8 by 8 feet, 
and all rounds will be cut as shown in figure 7. No benching will be done, 
and all holes will be drilled from the crosscuts or drifts. The holes are 
fanned. out from the drill site; the fans are at 4-foot intervals and the holes 
so plated that their points are no farther than 9 feet apart. No holes are 
drilled with upward inclination. Some studies of drifting have been made on 
the holes drilled in the nearly horizontal plane, as it was thought that the 

. short drill rods might permit considerable deflection. However, the results 
Of. these studies indicate that no serious deflection resulted. Fourteen holes 
. Will be drilled from each drift or crosscut set-up. - 


° Blasting is done with 60-percent special gelatin in 1-1/4- by 12-inch 
cartridges. Detonation is by Primacord, which is attached to the second car- 
_ tridge from the collar of the hole. Clay tamping, in paper sacks, is used. 


As diamond drilling was considered in the development stage, very few 
actual records were kept previous to Januery of pete year. 


| Tables 1 to 12 show the tonnage, footage, and cost records from the Boyd 
‘and Eureka mines for six 4-week periods from ‘January: 1; 1946, té-Juné 15, 
1946.° These costs do not include maintenance or repair costs on the drills. 
Upkeep costs on the drills have been about $0. 02 Rs foot drilled to date. 

In the tables, bonus drilling is the daily rate or company account plus 
$0.021 per ton of ore broken. "Foot" drilling is a contract rate per foot of 
hole drilled and is used mostly in clean-up work where | ee roe 
cannot be. “broken. 


It is expected that these aad costs aa be aera as the drillers 
gain. -experience. 
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ADVANTAGES AND DISADVANTAGES 


The advantages of diamond drilling over percussion drills for production 
at the Tennessee Copper Co. mines are: 


(1) It completely absorbs the bit-cuttings in the circulation water. 


(2) Nipping costs have been reduced. One bit can be used for 150 feet 
to 200 feet of drilling. ; 

(3) A drill runner can be trained to run a diamond drill. much more 
quickly than a percussion drill. eerie 


(4) Drill crew works in a safe place. Danger of men. falling from the 
benches and accidents from rolling and falling rocks have. been greatly reduced. 


(5) All holes in one fan can be drilled from one or two set-ups. 


(6) Use of Primacord gives better breakage and is safer. 


The disadvantages. are? 


oe, eo @ 8 


(2) The eee diamond drills make a noise’ that is: more irritating 
to the ears than that of percussion drills, Mufflers’ were tried, but ice 
eu ere err cee the ee Pree as 


_- 


(3) The high speeds of the auaased drills are a re more hazardous. 
CONCLUSIONS 


The use of diamond drills for blast-hole drilling at the mines-of the 
Tennessee: Copper Co, -has passéd the’ experimental stage and’ how’ promises to 
become permanent. Thé elimination of dust and the added fattors' of drilling 
under a safe roof are the main advantages of this method of drilling. Drill- 
ing'and production costs are also eovernees in compar seen to:the old ee 
of drilling by. percussion drills. - = 
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TABLE 1. - Drilling data for the period January 1 thro January 26, 1946 
Based on drill rates (exclusive of overtime).. Explosives - 20¢ per lb. 
Labor costs include drilling and blasting costs only 


Labor] Expl. 


“Feet 


Total 
feet 


shift, 


BOYD MINE 
Bonus drilling, percussion drills 
IONE A2 Siac teesseeiasy Fes o0e 
PGCE ioaiucasasandeeaoes. 1 Cp30e 
Bonus drilling, diamond drills 
"BD BONO SL Fe, Bieec-0.00:0-b0. 1 deg 0 
* PD. 1080-1; 2, 3, Yeceees | 2;030| 46.1) 
DD 106221 Ocswcasingaws:| Byes re 
DD 103492, 3-35 c04se<01 27960! 10.6 i 
DD 1085-1, 5-3..eseceess | 1,995| 59.6 | 


Ca) 
Wl 
es 


DD 1056-1 5 G-eekcessevee | 2yahe! “89,8 
Di 20872... Tes tiawessen (hoo... BT 
POCEL 66554 SSS NRSC RRS 13,962 6.2! 


Foot drilling ercussion drills 
LOS ct, ae ee ee eee 


Total evcseseccscccvccces 


“2168|.206 | 


Grand total..cssessreree 1 saat 


per |; per ar e 

| ton | ton a earn -arninge 

Bonus drilling, percussion drills | aed — 

: Thee BF ia oa uawuis we 0.166 Sm eT A 8.00 : 8.00 
i DOLEL ds te setencdevedtennts mY =< 2099 | 3 5 2. OB >} 8,00 


| “arr 300% 
iG Ooeks O- Sctasecacce bo TOL | aay +318)1. 707 | 1.206 ee 

DD 1080-1, 2, ae Doreen | 0117} .084} .201}2.390 | 1.599} % 
DD 1L0S2-1, ES ee ee a sOF3 Oke’ “115 4. STTD’ | 2.919 


DD 1083-2, es ake re ee | oe 066 22k 3.018 | 1.261 
DD 1085-1, 5~3..cccecseee | O77] 052] .229/3.848 | 2.164 
We 208651. Gels cv civanwxe | 192 | 6158 pb 6262 .818 
TAY 206 (aly 326d 660k RE 1 OO: OTe 2 TS S-} “2s 760 
BOC «cae te awadaeede Caan. ' Ps A 


Foot drillin 
LOS i OPS OEE OT TT Tee 033 
NN cic ean cals es aie ee ~126 
TOTAL. cccccvccccccesscece 247 


Grand COCA » sou CaKcdeweee 2126 
Note - DD denotes:diamond drill. 
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TABLE 2. - Drilling data for the period January 1 through January 26, 1946 


Based on drill rates (exclusive of overtime). 


Explosives - 20¢ per lb. 


Labor costs include drilling and blasting costs only 


Treet 
per 
Total Ishift, 
cont. 


EUREKA MIN | 
Bonus drilling, diamond drills 
DD PNDSC 6:6 66 see 6 5.Ww ae a0 1,235: Te Teak 
DD SS csctssvesiaceeesee | 4, ole 
DD clare er eT 361 20.2 
Total .caccoscvcseveccece 1,943 |} 31% | 
Bonus drilling, percussion drills 
SND Ele swe sede eee 6660 w | 
BNOM4 065 tse Sesalkeweunes | e 
BO0=20 6s ésiee bares wae ewes 2,251 | 54.9 | 5h ..9 
BOL =COsn i ses bew ewww awwes 1,098 : 5L..9 H 54.9 
BS oncweesesepesseseeee lgelt! 3109 | 31.9 
30 ( swe e h05 Noses oeee neers 406; 45.1 u5.1 
BS Odes Geers sieges bewureeee 1,180 , 38.1 38.1 
HNO wsceibareeSew eRe eeewes 826 i 51.6 51.6 
NGM ciiontde cede were-cuewedwicn le eOot-1O.o 40.9 
POUGL 6 6664-66 esas tee woes 9,035, 43+ or 
Grand TOCA L. oisleee eos ob wee h1,778 | 40.8 | 40.8 
Labor |Expl. |Total| Tons 
cost! cost! cost! per 
per | per | per : lb, 
ton ,; ton ; ton lexpl. 


Bonus drilling, diamond drills 


RTS CEES SATEEN + ARATE + SECS CRT 


Feet | Labor 


mE © SEIS nes + te ae 


DD 3N5-2.acececscccccoecee | 0.085 (0.054 (0.1391 3.704 
DD 295 pisdetesaetereusewew |. £016) «Oler 4150)2.796 | 
DD SSO sd seleee sadeeeoseemw |. allO”-<0231-.138 16.530 
TOtalecscccccccscscvevccccce | 2005 ! 0053 oL41 3.750 
Bonus drilling ercussion drills | 
SNIeO ans antec ieceeeee Se ee £169 |4.126 
INO =tbsiase-e:hcuiee-ale cic bees ee wes 6103 O57 -160 3.480 
350-20 vsueeetanesesenwuas 122! .066] .188:3.032 
SOL HCO 66d 6 swbe ee 660 w bee ee .073 | 2034 LOT 5923 
Bl ciaisineisdinesiesintaiieieniewe | 4093) 032i) allen 6ceh0 
SSeerE ere reer eT ee ee ee eT 007? | 2035 «L007 5.656 
960 se cekeaw ee eeeecoveaeee | «1391 2050) 41971 3s450 
LENO oa oihedaeas saw ciiccee ds eka} «067 198 3.000 
MSY sons eohoaaaweekeseen lal lt e cOtb! AlOLIeS 500 
(LOU «6s exe eee S608 60o 56a we as 0 | od: { 0505 
Grand totalssksetseneweeen | 0099! .O47) .14514,299 
Note - DD denotes diamond drill. 
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cost 
per 


0.216 |0.138 


455 
0433 
0299 


ole 
0159 | 
L155 
185 
288 
2228 | 
0217 | 
0 G2 | 
e2lL0 
0203 | 


Expl. | Total 


cost 
per Tons 


broken 


0.354] 3,156 
24161 .870! 2,016 
.092| .525] 1,416 
elf9 ° res 5; 500 
2089; .310} 2,814 
.089| .2h9 174 
0841 .239! 2,856 
.086| .271} 2,784 
.099| 387} 3,750 
2112] .339; 1,284 
.090} .308! 1,842 
082 | .2hh; 1,020 
.080! .290] 2,178 
0881 .291'19,500 


.219| 103 | «322 | 26, 088 


Tons 
per 
foot 


drilled 


2.99) 
5.810 


3.922 


63.391 


1.827 
1.554 


(1.269 


2.536 
3.089 
3.163 
1.561 
1.235 
1,803 
1.963 


2.215 


Ave. Total 
cont. ave. 
earnings |earnings 
9.55 9.55 
9.86\ 9.86 
8.74 8.74 
940 - 9.40 
8.53 9253 
8.93 8.93 
8.51 8.51 
10.18 10,18 
9.21 9.21 
10.26 10.26 
8,27 8.27 
8.37 8.37 
8.61 8.61 
ome 8.82 
8.94 8.94 
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TABLE 3. - Drilling data for the period January 28 through February 23, 1946 


Based on drill rates (exclusive of overtime). Explosives - 17¢ per Ib. 
_ Labor ‘costs include drilling and blasting costs only 


BOYD MINE 


- Bonus drilling, percussion drilis 

LOND a2 8 3. asd oie sie eces 0.9 
Totals sovcvcececerocece | 1,707 0.9 
Bonus drilli ‘diamond drilis 

DD LONO1L=-2' & Becececeee 3565 
~-DD 10S01-2- 3 & les ceovee { 1,886} 38.5 

DD 1l0G2-+1, 2-2.cececees | 2,405} 51.2 

DD. 1053-2, Se thee eee 2,054) 39.8 

DD 10S5-1,° 5-36 eccccvce 1,559 46.2 

DD 10S6-1, 6-2ecccecece ! 2,0 48,2 

DD 10S7-1,° 7-3.eeeceees | 2,041) 40.8 

LOCAL ss wie 6 eee es ceewes es | 35510! 2d 

-Foot drilling, percussion drills a 3 
1084-1, een et A 80.0] 17.9 
NOSCS3444 cswaeeeeesecs | 25C07| “O42 32. 8 
OSO=Oes.es bbanres oeeeies ¢ ' 612} 102.0 


~DOLAL rv deve ceeeveye c's | 3s 33 -95.5 30. ») : 


Grand en ee ee | 48 458{ 46, i; 30. 


Seer ‘Labor (Expl. |Totaly 


cost | cost 
| per.| per. ; 
a To - ton : ton drilled learnings jearnings 
- Bonus drilling, | percussioh drills | NCU (hee caine rans ae 


LONLHW2 & Bececcccccccccves 5-137 0.06% lo.195| 2.662. 
TotAleccccereccccacenccecs ‘ 31 06 |. 0195 2.661 as 
Bonus drilling,’ diamond drills |/ ee eee eee Ri ccuman 

—-DD LONOL-2° ‘&. Zeccccecsecece | 2095 | "061 6156 2.787 i aes 

DD 10S01-2-3 & hicuccveces | 0104! .060 | .164;2,.835 | 2. 

DD 10SQ-1, 2-2. cceeccoeees | .068! .O4t 4109] 4.167 

DD .10S3-2, 3-3.ccccceccece | 2162} .082] .245)2.066 | I. 
DD 1085-1, S-3ececssececce | ol09} .065| 2174) 2.62% |. 
PD 10S6=1) 6-2s<5200ee0eu b "159!" .089]'. ou 
DD LOST-1, (Ccreree re Tr ‘. "101!" O48 

Total. cccevccceiscvcgecves |. «103 | | 050 
Foot drilli ercussion Grills ; 
LOS4-1, ~Ceeceicccccccces | eh TT | 061 
106823 wed oacecases cena: 18h.) 2099 : 
1068- ce baie cnet a ZO iN 
TOUG din 60's. e:eceng 6.eee'e 6 eases 2165 | 006 
’ Grand LOtAlvvasesstvevecee fo. ' 061 
Note - DD denotes diamond drill, 

219” = 8s 


OKO © 
\OTO ON 


AS 


Google 
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TABLE 4, - Drilling data:.for the period. January 28-through February 23, 1946 
Based on drill rates (excluéive of overtime). Explosives - 17¢ per lb. 
Lebor costs: include drilling and blasting costs only 


ee Sa cost 
' Total ' per {| Tons 
oe fees 1£e Ls. 


0+ | foot! broken 
EUREKA MINE : 


Bonus drilling, diamond drills 


DD 3N5- Cecccccccccveves | 1,179) 40, to wealetics | 40,0. 298 3,798 
DD 350 inuiieereesamoens | 3 DOL | Rug - 4398] 2,100 
DD 386 cercnscsccccscees 468 | 52.0.) 653315910 
TOtAl..cecccecceccccdes | 2/00e aT .9. 332) 7,41 
Bonus drilling, percussion drills . oe a 
BNL ~2.ccecccsecccscoves | 1,520 | 33.0 |: 3520: 2354) 2,736 
350-20 sc ¥at/eswedeue bers . 216 21.6 |. | 21.6, . 661 2,034 
BSI 20 sc saviesessasecees:| © 260912354 | 1 23.4 466} 1,842 
Bh aes ee rae eee ee 1,484 35.33 |" I 3563" 342 A400 
PABST sen peeaaaeeues snow | 2 920 oO Ns nace] eo as] 1,650 
eee. eee eccaecenaroa: ‘ 916 Serr: | : we Pi 93a ft: 1,488 
HNO ds sb'cGisiewewsaneee as 468 |} 29.3 | 29.3. 63591 1,374 
USN ce cwcerecrvcceeues | “1,100 | 40.0 40.0. «316 3,120 


—Potalecccesvesvescseces 6,040 pie vee J 31.9. 
Grand total.seccscscses | 9,068 | 33.2 | 3 


. | Labor Expl. |Total|. Tons -1.* * 
cost | cost cost, ner 
| per j; per | per lb. 

- | ton | ton | ton expl. |drilled| earnings jearnings 
. . Bonus drilling, diamond drills. .|_. 7 oe or 

DD 3N5-e. ce ecceraccccccces. o 056 10 « 037 O, 0934, 593. i oo pol {7615 |... 7-15 

. DD. 355. Coeeereeeerereserere: 090} ~020.;. ellQ! ioe 400 - ao 64 +f - 9533 9.33 
DD SS6.246 seeds Se eee | 2065 2038 e103 4 465 - 35 ahh -|. -20.89 - - 10.89 
EO CE Legis ware 6 oa ewe wee a | 2067 | 03 0100 }5.234. — 3-389. j. OAT . Oe 4 


Bonus drilling, percussion‘drills © J of ‘cttft ttt: : 

BNI 2 sickccesasececaveess | 0239) «O00 bt «19612 96r stor. 800 8.27 | 8.27 
350-20. eeeveveccceeseneces | O58} 4013} .O7003.56+°} -9s427 +1) 11.72 | 11.72 
8512200 Miasi ea eesew secre een. |" e121} +033 6154 15.088 - -33025-; 8,54- | 8.54 
So hsessacesabeseer es seen es ; 2089 .026 Pee ts ba 6.528 - 23965 - 9.35 : 9.35 
BST csccew so eaeswawaseewiew.|” sll 20204-2140 }5.020 13 u13he) 900739 | 20573 
WISBOGs.ae o60e se saedeeesumeaee ae Lee 0058 j...202. 12.929: 44625-+- -8.21 1 8,21 
UNO vececcccscccccccsoceces | elOk} ,019] .12219.099:-| -2.936-+--8,90--+ 8.90 
USk cccccccccceccccsescces | O84} 5027} .11216.240.} 2.836 1.9.56 :! 9 56 


Cr ee er er ee re ee | 


TOthl.occsccacccererccoces | e103 e032 eee as ec 9: ; 26726-' - -¢ 


,032 1. 


Grand totale cewaceteeseee 


* «Bee 8s @ * @© 8 - «© ww @ 
ee oe na 


e197 ae ios 


Google 
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TABLE 5. - Drilling data for the period February 25 through March 23, 1946 
Based on drill rates (exclusive of overtime). Explosives - 17¢ per 1b. 
_ Labor costs include drilling and blasting costs only 


BOYD MINE } ee ae 
“Bonus drilling, percussion drills vl leslealuall om 
LONLS2 & Bice tea pesaeead pee 0.7 |0.212} 0.114 6 
TOUALSs 66h ees0 BESS 05s . fee Wit 4 ° coe 
Bonus drilling, diamond drills; jo; | —— 4... .ede cucu "8 . 
DD LONOH-1<2 & Sivcscswe | 1,200; 4222] . . 220] »101), 321 


DP: 1060-1223 & dy cscoust 2,093 22 


DD 10622, 2<2xiseavacd | “2gTeo! Heel 
DD 1053-2, 3-3.vecveeee| 406] 33.8 
“DPA IOBSe SB aseceee ] peor. “S05 3 086}, .266 
DY 1066 =sieccss ewes ees | 2,250: 4966 


DD: Ihe OY op Pre ot rT ee ae | 2 ett 
TOUR ase cae wealee oeleuee | i2 Pe ly £3 


48.4 
Dae 


Foot drilling, percussion drills , meee fee = 
10N1-1.. were ee ee ee 2 395 106. 9 ho, 8° 67.2 eed 7 2 ate 1,728 
10s8- SSG ce dhon behes ewes ie ae 9 Ow J ive 7 bast Pad 080 ' 854 
TOtALs si vivecnsescacues 101.0] 28.5 . 052], OT: 3], .-231| 3,582 
Grand total. .svoreorne, peor | 17, ee Ls DLE 28 7 C >| 3,78 

‘Labor |Exp | ae i a 


cost! cost 


per ; per 


> | ts. Ce 


ercussion drills | SRE “Sapa 

LON 2°R Sonnsvccvessseece [0s00010:036 (0. 10014.7 
TOtaL se eeevsscrencereceece . 2066} .03 ~1021 “12 3.208 
3 diamond ‘ar'ills 
De LONOW-132 & Siscenesevee 
DD L6G0-LeSe3. SNe véciévesic 
LD 106 S42. 822 eke eroesbios: | 
DD A Ses 153 ateeuseesaws -b 
DP 10S Dh 5 (OK Sckecesedetan |. 
DD 1080 Ss adewisssrgesesve: | 
jC ae ey gs Ee ER ae 
TOTAL ccccvcccecccevcscces |. 4 
Foot drilling, percussion drills, 

ROL 6 50h O0056405.008% 00% 
MOSS 4 sbdh ees CieewaSeEses 
so. Bee a a 


| ‘ . , . 
| Ole} 134i oO | 2. 
on 773 al ; 


« - 
| 


Grand Tee se ee bats | 


2197 a TO 


Digitized by Coc gle - ae from 


THE OHIO STATE UNIVERSITY 


TCs F452 


TABLE 63 - Drilling data for the period Februery 25 through March 23, 1946 
Based on drill rates (exclusive of overtime). Explosives - 17¢ per lb. 
| Labor costs include drilling and blasting costs only 


Feet |Labor| Expl.| Total 
rer cost 
shirt, | per 
oj total| foot] foot 


7 foot |broken 
BUREKA MINE. -_ | 1: - 
Bonus drilling, diamond drilis! 
DD SN DSC bean bbe eee as Dig dk 3 42,3 
DD Sipiepe a are rrr 1 cal ui .4 ; 
TOTAL ccgseccccccceveces 25 @) | 41.0 
‘Bonus drilling, percussion drills 
SN HZ va eee le ae eb 6605 660% 1,059| 29.8 
350-20 ckcawecessetwecea| “3k! 3027 
351- ad Pe re ree ene ee 436 19.0 
Sos cis 2a eee eele 1,369 3.6L 
BST evcccccccscvccccesoes | © (971 29.5 
Ciclo Ree ee ee ee 108 29.1 
UNOstctcceesesueueeesees 348) 43.5 
1 
0 


| ton 
Bonus drilling, diamond drills 
DD 3N5*2s06400 0seweg eee cca 705009/0.029 5.9391 3.765 | 10.66 10.66 
DD 399-O0ssewwsescenuecaew | bOTe cle] 2006. 1O |°3.469 | 10.29 | 10,29 
TOtAleccocccoreceevesscces | e009) 022]. 091} 7.900! 3.615 [ 10,47 | 10,47 
Bonus drilling, percussion drills ‘ _ " 


BND S26 iv arseed cewes ewe wees ; .026| .132] 6.560] 2.783" ~—6B Bk 8.84 


drilled| earnings |earnings 


LOWS sicteGieeciad se veeee wel. Moly ets 7. = 
TOtaleereevecesederecees Ds 30) eos | 29.9 Ec ala] 09TH. . 10} 17,359 
Grand Otel cc wsbinaas ccna! 7 7201 cca ae | 32,1 4.20 “Jo91! 2385126, 049 

Labor!Expl. Total| Tons | TONS) o oex e's a 
|" cost! ‘cost }.cost| per | | rer |’ Ave. | Total 
| per. | per per | lb. | 1oot cont. ave, 
: ton ton ‘'exvl. 
| 


BSO0-20 ce ccccccvccccecsaces 4009] .0674/19.05 | 6.448 | 11,59 | 11.59 
3S1-20, cocececosevevesoees 91} .031] 5.403: 1 2+303 |, 9-28 9.28 
BSH ccccescccvosccescceses | S081) .027 109; 65233/°3.838'| 9.71 | 972 
457 séncssecseccseseseeseew | <106) .O40}.146) 4.301) 2.811, | 96.03.) -6.63 
BESO caieis'euidiesaduiiceagoe seen: [-e16l| sOVh) 3205) 3-678) 1.711 |. 6.08") .8.0k 
NO. ccccccsvevesccccesceee | el05¢ .037{4 1242] 4.581] ‘T.948. 8.87°") oo 
Tet 


USE oo Sruce av cile sculecmualeis eieaiels erate 0203 O74 eel] oe si 1.410. 7.76 
Total vis se sewstneseeevceees : \' 3¢ - : 9.12 os 9.12 


“946 | 946 


Grand OLE outiecaw eeu besoer. 
cl97 - lil - 


Google 


' BOYD MINE 


‘ 1050-2 & Zovevescceceees Pi 622 


TOO Sand vere etasuvenus | ce, Otb Stall See 


I.C. 7452 


" ABIE 7. - Drilling data for the } ; 
Based on drill rates (exclusive of overtime). Explosives - 17¢ per lb. 
Labor costs include drilling and blasting costs only 


Feet 
per 


‘Bonus drilling, percussion drills 


—— ~~ 


~ OsT 
TOtAlecsccccccccesecvece | 1,022 Wat 
- Bonus drilling, diamond drills Po Dw ye ee 
DD LONO-2 & 3Biveqeccocee | 1,644! 51..i| | 
* CUD WBS 1S Baas cckenwae) 2,902! B05. 
DD 16S5<1'& 553.0 50s00e0% |) 2,600 60.9) 0. 
DD 1066 =F iciswespevaceea |. Age, 50K) 
DD 2ST hea xaceaues Seven LUO 78!: a) 
Totalecwccecvsersccevecesee | 9,616 sass 


- Foot drilli rcussion drills 
10N1-2 & J ikasieaes Laws 1 5 118. ds ” 
LON -Lecccocccscvecsevcece As 472 101, e) 43. 3 


TOUGL LeCb6E OER SS SES De tO LO 0! 3 0X I 


piel Abbe ls aiceiae qe eee Be ¥ 3h.6 | 


abor |Expl. | Tota 
cost}. cost} cost; per 
per , per | per | lb. foot | cont. — 


!  : ton jexpl. drilted earn 
Bonus drilli 


REBOSE Ue Aaa a sia geden cae coed vel asta 
5 2 


SPOR i eceeeeedssdenkevewa J 082 } 126 7 "00 : 
Bonus drilling, diamond drills oe | 
BD LONO+2 & Sevsscvenesess 
DD WOGS0). BS Beiscsiacds cee. 
DD LOS5-1'& S-Becccacccece| 
DD LOSG-32eecccvescacccees 
BD: LOST Ls sicccecvveveress 
‘Totelecerscsccscevecvccece | 
Foot drilling, percussion drille j 
10ON1-2 & Zeccccceseveveses 2090' 
SS een ee re EN | 
GES OL chap etieneadd Chu 
Totaleccecacccecevcccceces 


10.97 


Grand Totalecsecccccoaserces 
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TABLE 8. - Drilling data for-the -pertod:- March 24 through April. 20, 1946 
Based on drill rates (exclusive of overtime). Explosives - 17¢ per lb. 
_Labor costs include drilling and blasting costs only 


Feet 

Feet | per 

if per shift, 
Total jshift, CO. 
| feet ent: acct. 


Feet 


Labor 


Expl. | Total 
e DEL cost| cost}; cost 
shirt,| per | per | per | Tons 
—total|l foot| foot; foot) broken | 
EUREKA MINE : ee 
Bonus drilling, diamond drills an rs 
DD BN 5H 2 vnc b0adesteseees |. 969) 292 29.2 10. 339 0,134!0.473] 4,218 
DD: 38526ustGsuaesscacie | 930) 29:0 | . | 29.3.4 ,326] 099] .417/. 3,294 
DD 381-20..sseccecesesee | 1,039|. 30.4 30.4 | ,326} 5093] .4o9] 3, 94k 


DD: 35 [=Oeseresea ewes sae 510; 23.4 |. (23.4 |. 477). .097)_ 574) 3,936 
DD NS ects taiesassen aces 321 46.5 |. 46.5 | ,172). .068] .2hol: 756 
TOCA les da wie the tieew eee 7G 30.6 i 30.6. e216], .100 eto Lo5.d $ 
Bonus drilling, percussion drills | . oy be ably . artim acatline 
SNL HO csite cece eee eenees 205 | (32.5 | .269] .097; .366) 3,522 
S64 a5 cbenee Veece ec eeewe es 365 336) ; | 266 _ 2030 «346 3,306 
HNO eieisaees ewecee'a 90.0 eee : 310 pi Py a Die | e209 2031 ~290 | 990 
TOUGlicdes ca oesaeewes ea ae a “ 34.2 | 5 sc 2202) 00d _ 0320 _7,8l1¢ 


Grand total. .vecesesesrs 7 229} 32.0 | 32.0 | .293} .095 2398 23 ee 
: Labor a= Total Tons |. Tons a 

cost! cost! cost; per per {| Ave. Total 

per , per ; per ; 1b. foot ; cont. | ave. 


ios bse te . ton ; ton ; ton. texpl, drilled ses ee earnings 
Bonus drilling, diamond arilis | : 
DD 3N5-2eccrdecevecceerese] 00078 /0,031! 0.108! 5.55 | 4.37: 


; a °9.91° 9.91 
DD S65-Gessied seb eaudedses -090| 2028! .119! 6.03 | 3.57 | 9,34 | 9.34 
DD. 381-20..scececeeevevess| 0083; 024 .108| 6,94 | 3.801" 9.61 “| 9.61 
DD BG oO ide oseecaewshwaek 062 | sooo] £074 113.57 ah tafe A. 11.18 . 11.18 


DD Mes cpl og ge Algae ora e aie bierele "166 | 066} - 
er ae 2025] 

- Bonus drilling, pereussion drills. |. 
SN LHC 6065 6.5.66 Wee swe ee es 6 be Oko: , 5 
3O4 se sdawedeeweeacweeewes 103} £031 
WHO css-sesaweweeseee eo ekes g0S5 0025; 
TOCG1 6ssiswe veeeeeees nase 2L02! 03 : 
088 ' 


Grand POEM: ara teaisavbaus 


2197 | 7 13 - 
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TABLE 9. - Drilling data for the period April 22 through May 18, 1946 
_ Based on drill rates (exclusive of overtime). Explosives - 17¢ per 1b. 
Labor costs include drilling and blasting costs only 


Feet | | it Salle 
per | Feet |Labor!Bxpl.| Total 
shift, |! per cost; cost; cost 
co. 'shift, 


BOYD MINE 


Bonus drilling, diamond drills | i ae i, 1 oo 
DD 10NO-1, 2 & 3...cce44 1,900) 52.8 | 52.8 |0.188/0.075| 0.263] 4,626 
DD 208041, 2 & Bsccwcsesl 1,722) 2555 | 45,3 | .193]:. .090) . .2831 3, 

AO ah. Ch aa asinteyd 1096 | 39.1} ; 39.1 | 2251 2) 13431 3,h6 
1D \1083-2).3.iasserscand + O18 TT.3) ' 77.3 | .1K0 BSN: 

DD 1085-1, .3.ccccccecced 2,536] 72.51 72.5 |. .138 _22l1T) 4,57¢ 
MY 108683, Siiv esienaaes 2, 78h | 56.8 | | 56.8 172! , a 5,946 
MS TOS Telia cei acaeecdent 2.208. S78 47.9 | .189! .08% 31.4, 26c 
SRUGLe + vteeiaseeetsceeud cesOne! “Tsik 53-1 | 21 TSI 3| 27 5230 

Foot drilling, percussion drills | Me 6 ta. oat 
LONL-1, 2 & B3.eccceceees, 1,750) 90.4) 67.3 | 76. | 2,022 
WOES! E. Sep ecweevesscea 35157 | 200.0) 660.0 | 87. .070 2,566 
WN) ck shi ccsuneedawer ; 99.0} 67.0 | 83 3388 

Grand total...ssv.eeeeer 0 Bie O15 
Total 


Bonus drilli diamond drills | | Pit: 3 
DD 2ONO-1, 2 & 3.ccceveese | 02077 [0.031 |0.108|] 5.52 |. 2.43.7 Spee 
UD 2060-1, C:& Siacsavcecs | «220. 6052] 6262] 3.30.) 5.79 2 eee 
IO A062-1,: Qriiccovacevoese | O79} .029] .108! 5.07, J: 3570.0 See 
TY BOBS <O.. Sik scaecaew sees | .065| .O11] .076/15.40 | 2.14. | 10,82 


SE 306941 5 Sivcdccsivascee ¢ @OTOL cOPE} 2120) 3,838.4. 3 

OS TORGa1 . Sisiekevdaseksa | S000) oOs0' i216 ijt Sie. 
TAS NOG Tt aerate eg eeay 2006 | 1 

Pd 6ehe baw eae cbatawne cas } OO 
Toot drilling, percussion drills 
‘ LOWL-1, 2] & 2 0.6.6. 00.0-0 644828 
1088-2 & SR heP oh 60. 6bsswewee 
TR oes ee Oe a ee ae oe ela 


"46 o @ A 4 eee 


eal, BpRAY ih cae ote 
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TABLE 10, 


Based on drill rates (exclusive of overti 


me). Explosives 


T.C.: 7452 


- Drilling data for the period April 22 through May 18, 1946 


- LT¢ ver lb. 


Labor costs include drilling and blasting costs only 


Feet 


per 
Total! shift, 
feet; cont. 


EUREKA MINE ae ea 
Bonus drilling, diamond drills} 


DD 3N5-2iwerescasvcceoes| 1530/1 3320 
DD 335-6. ..cesvccevcvesee, 1,331] 24.9 
DD Sole se oe eee sees oes Oho! 2, : 
DD 387-8s ic sssswsvwseses! 2,51) 35.2 


DD MSU ses cuesereeececel 1,412! 50.5 
MOLE Li grévea Se we eae be ob cee 6 23 : 3 re 
Bonus drillin ercussion drills 


‘SNLe2 66 o6ts 0 ces 6 ohewe es 1,213 | 30. 3 : 
BS idvcaseaeDveseoseos 513 32,1 
HNO sisie/6 wSiaiee'e.ec0sleeeee aes . 5181 6, 0. 
TOtAls.eseceeseeeeserees 2 en Soe 


rn rs : 
grand total. sesecessesed 8,478): 34.3 |. - 
Labor jExpl. | Total 


Feet 
per 
shift, 
CO. 
acct. 


cost! cost/ cost 


per 
ton 


Bonus drilling, diamond drills. 


DD “3N5-2. ee eceoesevceccceose | 0.080 0.026 0.107 


DD 959 <0 sew see ee sweee eer e106 
DD BS1-20sesereeeeereroeee | eO71i . 
DD 387-8. wos ceecccecesesces | 2089 
DD YSh.cerececccecccvceces | ellO 
Total.c.ce cocerserce covcccces | * .090 
Bonus drilling, percussion drills — 
SNL a2 cect ccceevontecnse ees 2109 | 
BS i dereuewe shewaw ee eaeae i 2078, 
UNO can ciereeesceee iat. .065 1 
POLED mises peooweadeeeeed 6009 
Grand totaly, ccccccscsress | 0090I- 3029 


2197 


Google 


per = 
ton 


043 
4022 
2036 
2035 


per 
ton 


e456 


‘per | 


ee Totall — 


cost | cost 
shift,! per ! per 


cost 


per | Tons 


total! foot! foot! foot! broken 


r i 


‘ @ «© 8 @ 8  . « 


4728 


33,5 1 0.291|0.095! 0.385 
Ok 9 | 355;- 108) 1463) 4,456 
43.7 ‘2235. 003. 239 3,126 
35.1 | e671. .086! .353] 4,638 
50.5 | -+.273!--.079! .252!. 1,746 
~ Bh.6 | "6269; 6079; 348) 18,69 
e ws 6 ie e 3 : 
| 2289 1- ei 3,210 
32.1 6309] 086). 0395 . 2,040 
~46.0./ ..235! .130] .365! 1,866 
33. | e201) 111) 6392) 7,116 
3h.3 | e873) +087. -«3601.25,810 
Tons Tons | | 
per ‘per. |. “Aves. .. Total 
lb. foot cont. ave. 
expl, | drilled jearnings jearnings 
6.50 |..3.62.!.9.75 | 9.75 
5-29 |. 3.35..| 8.84 | 8,8 
-3.7 y 3.33 10.33 10.33 
5.97" 3.00 | 9.37 | 9.37 
oi ie ea eas enor 8.74 
aa 300° | 9.33 1. 9.33- 
3.95 }°°2:65-;- 8.77 8.77 
7.88'}- 3.98-4--9.90- 9.90 
4.72 + -+3.,60- |-10,82- -;-10.82 
Pe ere 9.30 9.30 
5,93 |--3,04 | -9.35 | 9.35 


_ = = © ww » 4 
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TABLE 11. - Drilling data for the period May 20 through June 15,.1946 
Based on drill rates (exclusive of overtime). Explosives - 17¢ per lb. 


Labor costs include drilling and blasting costs only > 


Feet Feet Lebor|Expl. Total 
per per cost! cost] cost 
| ‘Total shift, shift,} per | per | per | Tons 
feet! cont. total) foot; foot foot broken 
BOYD MINE 
Bonus crilling,.diamond drills : 7 e 
DD 1ONO-1-2 & Z3.ncceeece) 1,901) 51.4 51.4 Os 18610: 068 0.254] 2,990 
DD 1l0S0-2 & 3.cecccccoee, 1,592} 40,8 40.8 |. 2219 087) ~307| 2,142 
DD 10S2-2 & 3.ccacccccece 730| 60.8 60.8 “236, 097] 0333} 35356 
DD 10S3-1-2 & 3eecceecee} 1,401) 53.9 53.9 1. 204! .06) _2291| 3,636 
DD L0c5 a1 SGalsseccbescal 1 ,198 | 43.0] 4350 |. #252), 090 342} 3,690 
DD 1085-3 & B-3.cccccceel 2 958 | 65.7 | 65.7, 162 -079| e241] 5,580 
DD 10S7-leseeeocececccedd 1,202! 37.6 37.6 | 2276: <114) 3390] 3,762 
TOteleccovccereccccccces| i 022 50.1 ‘ 


Foot drilling, . percussion drills Ps | er a 
1ON1l<-2- Sere ee eee 1,320 97.2 

10S6=2 -& 3144. 6es0sdeéens 3,640 103.9 
Total ecveccrocescceccens oP a 102. 6) 


> © ew oe es ofe ow wo we oD 


O79} 2 3 "878 
069), “395 ©, 71) 


181} ,080!_ -261131 871 


Grand totghe-serssessses 16 182, Beer of 49.0 | 57.31 


a Be oh ; Se rd (eee | a re ; a cont, - ave. 


Bonus drilling, diamond ees . raf a 7 
"1.57 179.58 | 9. 


DD -1LONO-1-2.& 3.ccccccccce |. 00119 0. Oh3 0.162} 3.94) 
DD-10S0-2 & 3.eeeeeceeeeee |. 0163) 2065] .228|'2.63 |’ 1.35") 8.96 , 8.96 
DD: 10S2-2 &.3.ccccceccceee | O51] 021} .072; 8.03 | 4.60 )°14.35° | 14.35 
DD 10S3-1-2.& 3eeecesesoee | 0079] 034! 6112} 5.06] °°2.60°}'11.00 | 11.00 
DD 1OS5-1 & 6-leesecesesee | 2082. 023 .111|'5.80°[ 3.08 |°10.82° | 10.82 
DD: 1085-3 & 6-3.cyeseeece , 2086, O42! 128] 4.06 | 1.89 | 10.62 | 10.62 
DD-10S7-lesescsecccccseses | 2091} 2038} .129]°4.50°! 3.03 [110.38 | 10,38 
Total .ccccccccccccocecccce: | 0091! 0030 ; 293; 3-03 | 10.39°° 10.39 
Foot drilli reussion drills}, =| : a cn es see 
VON =dee5 success sansa ses .019 9.15} °2.15°1 10.99 | 10.10 
: M0882 & Scusewentecceseser| Stes) 5019 2.16 | 1.01 | 12.07 | 12.07 
TOCA Lia's nib berela’erasto siwes si5- cep eee ra 8 S| aw 1.30 “| 122.75 | 11.79 
Grand total.sccercccesrcee | i oki! .133} 4.16! 1.97 | 10.59! 10.59 
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TABLE 12, - Drilling data for the period May 20 through June 15 1946 


Based on drill rates (exclusive of overtime). Explosives - 17¢ per lb. 


Labor costs include drilling and blasting costs only 


Feet Feet Labor |ixpl. |Total 

per cost| cost 
Total|shift, per | per | Tons 
feet{! cont. foot| foot; Poot} broken 


EUREKA MINE © 
Bonus drilling, diamond drills 


DD) 3N5 2. ssacsa dees ocwes 36.7 36.7 |0.25610.069:0.325}| 2,320 
DD 3N1-2..cecccccvcececel 421 25.5 25.5 | 3941 .099} .493] 3,686 
DD 350-20 & 1-20. .ccccee 23.3 23.3 | .537] .223! .760! 3,084 
DD 3S 5 nsseee dence eaes 4S 4 WS | 6252! 077! 2329! 3,654 
DD SSO sedcessesnmemesiee 15439) (sed 34,5 | ,268) .116] .36h) 2,790 
DD 387 & 8...eeeaceesees! 1,700] 37.0 37-0 | .268; .079] «347; 4,312 
DD: 4NO}:& US4s ic kéceees 831: 32.9 32.9 | .32%] .109| .433] 3,164 
OG Gul éibie: ae eete bu bie Ow Sees Ts SLi 3 a0) 3 Ae) ! a -097 «3961 23,010 
Bonus drillin rcussion drills | | 1” | 

BO Foi vasas esse hanes 2.2 | 42.2 ! 271! .089! .360! 2,8h4 
TOUCGL . 6 ows 666.6666 Seeaeee 7600 C2 | Lee ecof(l 089; e 300 250 


| | 
0961 «392/25, 85h 


] 
Grand 1 oN ee ae ee ae 8 ei: 34.6 | | 3h 6 


0296 | 
Tons 

ner Ave. Total 

Toot cont, AVE. 

drilled jearnings|earnings 


| Labor |Expl. |Total| Tons 
cost! cost| cost] per 
per | per | per | lb. 
ton | ton | ton |expl. 


Bonus drilling, diamond drills | 


DD SIND Se a o.b wh 6G 0 9 ww Owe seKee| 0.129 0.035 0.164, e 9 38 9.38 
DD 3N1-2,. eeovoeoeaneaeoeogevev2eeee@ elO1 : 0025 126) ® 5 3.91 10 03 10.03 
DD 350-20 & 1-20.esecesees, 062) 2026} .087) 6. 8.69 | 12.49 | 12.49 


l, 

6 

6 

DD BO Date eoee eae eet see ees 0072 | e022 09h T 
DD: 3SOsskeinsesnesaeesease | | 2 
DD 357 2 Occece sbsabee eee. 106 | O31; .137, 5- 
p, 

2 

{ 

T 

2 


.138{/ .060] .198! 


2,51 | 9.89 | 9.89 
DD MNO & UShe cee ceccccves: 2085} 2029] 114! 5. 3.81 | 10.65 10.65 
"TOCA sis oso eS ee aeee wee eee 097 ! 0032 e129} ® 3.00 10.15 10.15 


Bonus drilling, percussion drills | 
3S ase ebro aval Welw be wee anew wre 0/2 02k 098) 
TOTAL cccccacescccesereceel Of2 02 2090), 

' ook! 031! .1251 


Grand TOUR egie acess: e wee e0 ees, 
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